Construction and expression of an enzymatically active human-mouse chimeric double-stranded RNA-dependent protein kinase.
The interferon (IFN)-inducible double-stranded (ds) RNA-activated protein kinase (p68 kinase) is a physiologically important enzyme that regulates the rate of cellular and viral protein synthesis by phosphorylating and thereby inactivating the peptide chain initiation factor 2. We have generated a partial cDNA clone, which probably represents the murine p68 kinase, by reverse transcription-polymerase chain reaction (RT-PCR) using sequence information of the human p68 kinase. The 725-bp cDNA clone encoded the carboxyl-terminal 238 amino acid residues of the mouse kinase. It has 67% overall identity with the corresponding region of the human kinase. All the protein kinase catalytic domains are conserved in the mouse protein. Moreover, there are additional stretches of residues that are totally conserved between the two proteins. The functional equivalence of the two proteins was tested by constructing a chimeric cDNA that encoded a protein whose amino-terminal 364 residues were of human origin and carboxyl-terminal 187 residues were of mouse origin. The chimeric protein was as efficient as the human p68 kinase in binding to the dsRNA, autophosphorylating and phosphorylating exogenous substrate.